Over the past 40 yr, when stand replacement fires have occurred on Federal lands in the western United States, standard policy has been to harvest fire-killed trees as quickly as possible to recoup their economic value before decay (USDA 1996 , Aho and Cahill 1984 , Lowell and Cahill 1996 , Lyon 1977 . Although the term salvage is appropriate for most operations in which the primary objective of dead tree harvest is economic, other objectives intended to mitigate postfire effects have included fuel reduction and erosion control. Thus for the purposes of this review, we will refer to this practice as postfire logging, making no assumptions about management objectives.
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States (Gorton and Kays 1996) . Concern over the effects of postfire logging is increasingly evident from extensive public comment received on both the east-side and interior Columbia River basin draft environment impact statements USDI 1997a, 1997b) . What kind of arguments are being used to frame the debate on the practice of postfire logging? Proponents include primarily land managers (federal, state, and industrial), who have used ecological, economic, and administrative arguments to support the practice of postfire logging (Barker 1989 , Thomas 1995 , Borelan et al. 1994 , SAF 1996 . Land managers generally view logging as one component in an array of restoration techniques, many of which are designed to mitigate adverse environmental effects perceived to be due to the fire itself. A recent example is the effort by the Boise National Forest, ID, to rehabilitate and restore lands burned in the Foothills fire of 1992. In this case, practices used to mitigate postfire erosion effects included lop and scatter of logging slash (Maloney et al. 1995; see also Poff 1989) , placement of logs on the contour, and cross-ditching of skid trails. Other positive effects in this context include bole removal to eliminate drip erosion at the base of fire-killed trees (Poff 1989) , timber removal to reduce fuel loads and thereby reduce the severity of future fires that may occur in the same place (Kline 1996) , and removal of dead trees to slow buildup of insect pest populations (Amman and Ryan 1991 , Salman 1934 , Simon et al. 1994 , USDA 1993 . Megahan (pers. com., 1998 , National Council of the Paper Industry for Air and Stream Improvement, Inc.) has also observed that ground disturbance from logging equipment may disrupt water-repellent soil layers that develop from severe fires, thus increasing infiltration and decreasing overland flow and erosion from burned sites. The economic value of fire-killed timber and the Knutson-Vandenberg (KV) funds generated by management on federal lands can both be used to help pay for the total package of restoration and rehabilitation activities (Barker 1989 , Thomas 1995 , USDA 1996 . From this perspective, salvage logging is viewed as a management tool to be used in the postfire environment, rather than as an activity that has negative environmental effects.
Opponents of postfire logging argue that the practice causes damage to burned sites as a result of the harvest operations themselves or removes structure that has important ecological functions (Bayles et al. 1995 , Beschta et al. 1995 , Minshall et al. 1994 , Perry 1994 . It has been suggested that postfire logging operations exacerbate local or watershed effects induced by fire, such as erosion, nutrient loss, long-term site productivity, and the introduction of exotic plant species, and as a consequence, standards and guides should be at least as strict on burned sites as on unburned sites (Carter 1992 , Frost 1995 , Keene 1993 , Maser 1996 , Peters et al. 1996 , Wuerthner 1994 . It has also been argued that the removal of woody structure (both standing and down) eliminates postfire wildlife habitat (Brown 1997 , Stone 1993 , thereby reducing the habitat value of whole landscapes, of which burned stands are an integral part (Byrnes 1988 , DellaSala et al. 1995 . Finally, although postfire logging is often undertaken to redeem value from the burned timber, Axline (1996) suggested that the economic value of postfire logging is tempered by loss of recreational opportunities in forests that have experienced these management activities.
This review summarizes available published information, through February 2000, on the environmental effects of postfire logging. An expanded version of this article (McIver and Starr 2000) includes a more extensive bibliography with annotations and includes a section on general effects of wildfire. Although we recognize that, broadly defined, salvage includes harvest of dead trees killed by any means, this review focuses on logging of fire-killed timber because of the special way in which fire affects soil properties and erosion potential. We also concentrate on the environmental effects of timber removal itself and not on the practice of rehabilitation (planting, seeding; see Robichaud et al. 2000) that typically occurs shortly after harvest of trees.
The geographic focus of this review is the dry forested intermountain West. Key publications from other parts of North America and from abroad describe work from Florida (Greenberg et al. 1994a , b, 1995 , Greenberg and McGrane 1996 , Greenberg and Thomas 1995 , Australia (Lindenmayer and Possingham 1995 , Mackay and Cornish 1982 , Israel (Haim and Izhaki 1994) , and Portugal (Ferreira et al. 1997 , Shakesby et al. 1993 , Walsh et al. 1992 , all involving forest types with relatively short fire-return intervals. The assumption for inclusion of these papers is that basic mechanisms behind how landscapes respond to fire and logging will be similar regardless of location.
Postfire Logging
We found only 21 studies worldwide that have examined the environmental effects of postfire logging. Seven of these are "management experiments," in which the effects of various management treatments are compared, without an unlogged control (Greenberg et al. 1994b , Maloney et al. 1995 , Neumann 1991 , Roy 1956 , Campbell et al. 1977 , Smith and Wass 1980 . We found only 14 studies with an unlogged control in the literature; they measure variables ranging from sediment yield to wildlife ( Table 1 ). In addition, only 7 of these 14 studies were replicated experiments, which would allow inferences made in a study at one location to be generalized to other similar biophysical types.
Two distinct types of environmental effects occur after a harvest operation: activity effects owing directly to the logging operation itself, and structural effects from removal of merchantable material. The activity effects of greatest concern include soil disturbance, erosion, sediment yield, and water yield. Generally, data on activity effects of postfire logging are scanty and uneven, in part because few studies have been done and also because of the inherent difficulties in studying soil, sediment, and hydrological effects in the postfire environment. Studies on structural effects mostly deal with effects on habitat of birds, small mammals, and insects.
Logging Activity Effects
Severe fire has several significant effects on soil and vegetation that increase the sensitivity of sites to postfire logging activity. These effects include decreased evapotranspiration that leads to water saturation of the soil (Walsh et al. 1992 ) and the development of water-repellent soil (DeBano 1989), both of which lead to increases in overland flow and sediment transport to streams (Megahan and Molitor 1975) . Also, consumption of the organic forest floor component lessens water storage capacity. These local effects, combined with earlier peak flows that can result from earlier snowmelt in burned stands that have been clearcut (Campbell and Morris 1988) , can have cumulative impacts on watersheds. In general, largely because of the profound influence that fire has on forested landscapes, few studies have succeeded in isolating the additional effect of postfire logging. Nonetheless, the extent to which logging affects soil, sediment, and hydrological problems in postfire landscapes will depend on site characteristics (topography, soil type, natural revegetation, precipitation patterns), logging method, and whether new roads are needed.
Site characteristics will generally have a profound influence on whether significant sediment is produced by a logging operation. The WRENS model described by Potts et al. (1985) suggests that sediment and water yields increase with increasing catchment area and slope in logged postfire landscapes (Table 2) . Postfire logging caused an earlier peak flow in the Pack River of northern Idaho, due to earlier snowmelt (Campbell and Morris 1988) , although an increase in total water yield was not observed. Work in Australia by Mackay and Cornish (1982) and in California by Chou et al. (1994b) shows increased runoff and sediment following postfire harvest to be related to catchment area and slope. Finally, very severe fires on coarse soils will tend to produce conditions more conducive to erosion, leading to increases in sediment and water yields (Marston and Haire 1990, Megahan and Molitor 1975) , primarily because of the increased probability that water-repellent soils will be formed under these conditions, and more bare soil is exposed to raindrop impact and overland flow.
Although we could find no studies that looked at the effects of postfire road building and use per se, it is likely that roads will contribute much to sediment production in the postfire environment, just as they do in unburned stands (Megahan 1971 , Beschta 1978 . In a postfire study of the Entiat Fire, Helvey (1980) indicated that road-building contributed a substantial amount of sediment in the first year after the wildfire. The comparative significance of roads versus logging per se is reflected in the data of Megahan and Kidd (1972) , who estimated that logging in unburned stands caused erosion increases from the logged sites of two to seven times that of undisturbed sites, compared to 100-to 220-fold increases in erosion from logging roads.
The effect of postfire logging on sediment production and soil disturbance also depends on logging system type and the extent to which logging residue remains on site. Logging practices, including cutting and log retrieval technologies, have differed widely over the years and across regions. Of the eight postfire studies that report logging practices, four used ground-based skidding only, one used cable skidding only, and three used a combination of systems, depending on slope and soil condition. The kind of practice used in any given project will depend on several factors: (1) slope, (2) soil conditions, (3) perceived ecological sensitivity, (4) value of merchantable material, and (5) available equipment. The harvesting economics of postfire logging will dictate to a great extent the harvesting practices used and the prescriptions implemented.
There is very little information available comparing soil and erosion effects of different logging systems. Soil compaction from ground-based skidding may increase overland flow; however, ground disturbance produced by logging operations may disrupt water-repellent soil layers and thus decrease overland flow during severe hydrological events (see Megahan pers. com.) . Further, Mackay and Cornish (1982) working on sites with coarse-grain granitic soils in southeastern Australia, attributed most of the increase in overland flow to decreases in transpiration rates in the postfire environment, a conclusion illustrating the difficulty in distinguishing between erosion due to logging and that from the fire itself.
How does ground-based log retrieval compare to aerial log retrieval in the postfire environment? Working on the Entiat burn of 1970 (Wenatchee National Forest, WA) (Tables  1 and 2 ), Klock (1975) and Helvey et al. (1985) compared five different log retrieval systems (after hand-felling) with respect to soil disturbance and erosion: tractor skidding over bare ground (<30% slope), tractor skidding over snow (<40% slope), cable skidding over bare ground, skyline (Wyssen skycrane), and helicopter. The study area had slopes that averaged 50%, but slopes of 90% were common. Soil depths ranged from a few centimeters to over 6 m and were formed from weathered grandiorite colluvium covered by volcanic 1 Only those studies that had an unlogged control were included. Table 1 . Scientific studies that investigated logging effects and structural changes for post-wildfire logging. 1 ash and pumice. Vegetation type was ponderosa pine (Pinus ponderosa) at lower elevations to Douglas-fir (Pseudotsuga menziesii) at higher elevations. Klock (1975) found that tractor skidding over bare ground caused the greatest percentage of area with severe soil disturbance (36%), followed by cable skidding (32%), tractor skidding over snow (9.9%), skyline (2.8%), and helicopter (0.7%). Erosion and sediment transport paralleled soil disturbance, with the highest percentage of area with erosion occurring in the cable skidding units (41%), followed by tractor skidding over bare ground (31%), tractor skidding over snow (13%), and helicopter (3.4%). Some complicating factors behind these numbers that were not isolated are the effects of different slopes among systems, the contribution of road building, and warm temperatures that melted snowpack during logging and caused intense erosive conditions at low elevations, particularly near roads (Klock 1975) . One can infer that postfire logging with ground-based systems caused soil disturbance on much more area than did logging with helicopters (34-74% area disturbed compared to 12%) and substantially increased area with erosion (13-31% compared to 3%). When compared to studies conducted on similar systems in green-tree stands, area with soil disturbance was generally greater for Klock's study, particularly for cable skidding, probably because of the lack of understory vegetation and litter that was burned by the Entiat fire. Although logging (particularly ground-based) can have significant effects on sediment yields in postfire watersheds, logging residue can mitigate some of these effects. Shakesby et al. (1996) show that eucalyptus logging litter reduced soil loss in postfire watersheds by up to 95%. In a similar vein, Megahan and Molitor (1975) recommend that managers delay postfire logging until needle fall (for those burned stands in which most trees still possess needles), so that the forest floor will gain some additional protection from erosion.
Finally, the studies of Chou et al. (1994a, b) (Tables 1 and  2 ) illustrate some of the challenges faced in measuring shortterm logging effects in a postfire environment. After the Stanislaus fires of the central Sierra Nevada, CA (1987), 22 randomly selected experimental units were categorized as: Chou et al. (1994a) detected no difference in sediment output between logged and unlogged units, largely because of considerable variation among units, and because sediment contributed by logging was overwhelmed by sediment produced as a consequence of the fire itself. At least part of the variation was due to variability in the way that the logging was undertaken, in terms of timing, intensity, and spatial distribution. This study suggests that distinguishing sediment yields due to logging from those due to the fire itself will require not only replication and control at the unit level, but careful control of logging activities within units as well. One can see why such studies are rare, especially those conducted in an operational context. In reviewing the few studies that looked at postfire logging activity effects on vegetation, we found that most logging operations typically occur before new trees become established. In an observation of logging after seedling establishment, Roy (1956) reported that 75% of established seedlings were killed in a single postfire logging operation.
The most immediate effect of postfire logging is removal of large woody structure (both living and dead) from the site. Various treatments were applied in the studies we surveyed, from clearcutting to partial removal, with the latter usually focusing on the larger, more merchantable material. Of the 20 studies from which we could extract information on prescription, nine included a clearcutting prescription, six specifically mentioned removal of the largest diameter trees, and four reported removal of all fire-killed trees. In only four studies (Blake 1982 , Caton 1996 , Hitchcox 1996 , Saab and Dudley 1998 (Table 2) was there evidence that prescriptions were applied in accordance with research needs; in all others, researchers appeared to develop their studies within the context of standard management protocols. Overall, in the more recent postfire logging management studies, prescriptions and practices have become more sensitive to ecological resources.
Postfire management can influence nonmerchantable vegetation directly by physically altering plant structure or indirectly through site preparation. The work of Grifantini (1990) and Stuart et al. (1993) (Table 2) show that shrubs and forbs were suppressed for several years in postfire logged units, but their units also were broadcast-burned after logging. Obviously, when treatments involve logging as well as other site preparation measures, it is impossible to distinguish the specific causative factor behind any observed vegetation change. Nonetheless, it is interesting that Stuart et al. (1993) also found more hardwood cover in their postfire logged and burned treatments, relative to postfire unlogged controls, and that these hardwoods inhibited establishment and growth of Douglas-fir seedlings. More conclusive evidence that logging itself can directly influence vegetation was reported by Klock (1975) , who found that ground-based 1 Only those studies that had an unlogged control were included. Greater in unlogged at 1 yr, greater in logged at 11 yr. post-logging. Greater at 1 yr than 11 yr post-logging. log retrieval (skidding) results in significantly greater areas of bare ground, relative to helicopter, skyline, and skidding over snow systems. Greenberg et al. (1994b) suggest that vegetation removal and soil disturbance caused by postfire logging could have encouraged colonization of several native ruderal plant species in their study on Florida scrub pine. Working in Douglas-fir-dominated stands of western British Columbia, Smith and Wass (1980) measured a general decrease in plant growth on skid trails formed in the postfire environment, but the effect ranged from a reduction of 14.5% to an enhancement of 3.6%. Evidence that logging can affect vegetative production in the absence of significant ground disturbance was collected by Sexton (1998) in a study in central Oregon in postfire ponderosa pine stands logged over snow. Sexton found that biomass of vegetation produced 1 and 2 yr after postfire logging was 38 and 27% of that produced in postfire unlogged stands probably because of greater temperature extremes and dryer soil resulting from decreased canopy cover. He also found that postfire logging increased exotic plant species, and reduced overall plant species richness.
Structural Change From Logging
The removal of large woody structure from a logged postfire site might be expected to affect habitat for certain species of insects and wildlife and reduce intermediate-term fuel loadings. A number of studies of logging effects in unburned forests have shown that, to the extent that logging removes large woody structure, bird species composition will tend to shift from forest toward "open" species (see Blake 1982) . Similar changes in species composition have been observed in logged postfire forests, reflecting the effects of large woody debris removal on both foraging and nesting habitat, particularly of cavity-nesting species (Caton 1996 , Hejl and McFadzen 1998 , Hitchcox 1996 , Saab and Dudley 1998 (Table 2 ). For example, in each of the above four studies conducted in Montana and Idaho, nests of blackbacked woodpeckers (Picoides arcticus) were observed more often in unlogged postfire sites compared to logged sites. Similarly, three of the four studies observed nests of hairy woodpecker (Picoides villosus) and mountain bluebird (Sialia currucoides) more often in unlogged sites; Hejl and McFadzen (1998) observed no difference for those species. On the other hand, nests of northern flickers (Colaptes auratus) and Lewis' woodpecker (Melanerpes lewis) were observed more often in logged sites. Bird response appears to be linked to tree diameter and density in both burned and in adjacent stands, with respect to both nesting and feeding ecology. All four studies observed that nest trees were generally larger in diameter compared to randomly selected trees, and that nests tended to be located near large trees (Caton 1996 , Saab and Dudley 1998 , Hejl and McFadzen 1998 , and near higher densities of foraging trees (Saab and Dudley 1998) . A possible mechanism for this type of response is that dead and dying trees attract a wide variety of bark beetle and woodborer species (Amman and Ryan 1991, Scott et al. 1996) , which in turn attract woodpeckers, flycatchers, and bark gleaners (Sallabanks and McIver 1998, Steeger et al. 1998 ). Thus, while allowing large postfire structure to stand is likely to benefit certain species of fire-adapted birds, the practice may also encourage the development of large populations of insects including bark beetles, which could infest adjacent green tree stands. Overall, despite some variation in the pattern of individual species response, many cavity-nesting birds are attracted to postfire environments and clearly are affected by the removal of large structure through logging activities. If managers want to maintain healthy metapopulations of these birds, prescriptions that manage for sufficient nesting and feeding habitat are necessary.
When the response of whole bird communities to postfire logging are examined, more variable results typically have been obtained. , working in the sand pine (Pinus clausa) shrub of Florida, found that migratory breeding birds, canopy-and cavity-nesting birds, and barkforaging birds were found only in mature forest and were lacking in forests that had experienced green tree or postfire clearcut logging. No differences among treatments were observed in winter resident birds, and the Florida scrub jay was found in disturbed treatments only, suggesting that silviculture mimicked fire in this case. The study did not contain a postfire unlogged control, however, and it therefore is not possible to assess whether fire or logging caused the observed differences. In ponderosa pine forests of Arizona, Blake (1982) found that nonbreeding birds respond primarily to the openness of habitat, whether this was caused by clearcutting or fire. His census data also show that even though species richness was generally higher in unburned sites, bird species composition among sites was related to season and to foraging substrate availability, the latter substantially influenced by disturbance.
Studies on the effect of postfire logging on other vertebrate and invertebrate species generally show that removing large forest structure can shift species composition to species preferring more open habitat. Grifantini et al. (1992) observed that hiding cover for deer decreases when postfire stands are logged and broadcast burned, primarily as a result of suppression of shrub cover. In their work on small mammals of pine forests in the eastern Mediterranean, Haim and Izhaki (1994) observed that fire eliminated three species of arboreal mammals and that postfire logging renders burned sites more xeric, thus delaying succession of the forest plant community and the concomitant return of arboreal mammal species. Nonarboreal small mammals, however, replaced the arboreal species in postfire logged and unlogged forests for several years. In an extreme case, postfire logging is identified as a major contributor to the rarity of the endangered Australian Leadbeater's possum (Gymnobelideus leadbeateri), primarily because of conversion of large-structure forested habitats to more open, earlier successional habitats (Lindenmayer and Possingham 1995) (Table 2) . Similar patterns of change in species composition after fire and logging have been observed for reptiles and grounddwelling arthropods in Florida sand pine shrub (Greenberg et al. 1994a, Greenberg and McGrane 1996) , and for grounddwelling arthropods in Australian eucalypt forests (Neumann 1991) . Of particular interest is the significant increase in seed-harvesting ants after fire and logging in Australia (Neumann 1992) , showing that shifts in ecological function (increased seed predation) accompany changes in species composition, which in turn are due to the habitat alterations caused by disturbance. It is also important to note that Greenberg and Thomas (1995) observed no differences in beetle assemblages among unburned and three clearcut treatments 5 to 7 yr postfire, suggesting that species composition may have recovered in that period of time. Unfortunately, these studies did not isolate effects of fire from effects of logging.
In general, one would expect that the optimal habitat for any given species would occur as a "shifting mosaic" over time for whole landscapes, with disturbance constantly resetting portions of various sizes. This concept of metapopulation dynamics has led some wildlife biologists to suggest that a prudent postfire management strategy would be to use a variety of different treatments (including no treatment) and to disperse treatments at various scales, from stand (Hutto 1995, Saab and Dudley 1998) to landscape level (Grifantini et al. 1992, Lindenmayer and Possingham 1996) .
One of the ecological effects of postfire logging most commonly mentioned as positive is reduction of large woody fuel, which is thought to reduce the risk of a severe reburn occurring on that site in the intermediate term (Poff 1989) . Following Beschta et al. (1995) and Everett (1995) , we found no studies that have documented a reduction in fire severity in a stand that had previously burned and then been logged. Although fuel accumulations owing to spruce budworm (Choristoneura fumiferana)-caused tree death can result in unusually severe wildfires (Stocks 1987) , there is no similar information on severity of subsequent fires in stands killed by wildfire. In general, logging of large-diameter material in green tree stands will lead to decreases in total fuel accumulations over the intermediate term but increases in fine activity fuels (<3 in. in diameter) over the short term (Brown 1980) . Logging in postfire stands, however, would be expected to produce less fine activity fuel because the fine material burned, and one would expect removal of largediameter material to have an intermediate-term effect similar to green tree stands. Retrospective studies that look at twiceburned stands in which different levels of fuel reduction were undertaken after the first fire would possibly shed light on the issue of postfire logging, fuel reduction, and reburn severity.
Conclusions
Information on the environmental effects of postfire logging is limited. From 21 studies that examined the ecological context of postfire logging, the following 13 conclusions emerged:
1. The immediate environmental effects of management in the postfire environment depend on several specific features of burned stands, including the severity of the burn, slope, soil texture and composition, the presence or building of roads, and postfire weather conditions. Activity effects of logging systems occur within the context of these site-specific factors (Chou et al. 1994a , b, Potts et al. 1985 .
2. Log retrieval systems differ substantially in their immediate effect on soils in the postfire environment, in ways similar to those observed in green tree stands. In general, ground-based skidding causes the greatest compaction and erosion, followed by skidding over snow, skyline, and helicopter retrieval (Klock 1975) . In general, more recent prescriptions and practices are more sensitive to ecological resources.
3. In some cases, logging residue can decrease erosion and retain sediment in postfire logged sites by impeding overland flow (Shakesby et al. 1996) .
4. The probability that insect pest populations will build up and infect adjacent green tree stands (Amman and Ryan 1991 , Salman 1934 , Scott et al. 1996 may be reduced through removal of vulnerable trees after fire.
5. If postfire logging is undertaken after establishment of new seedlings, significant mortality of these seedlings can occur (Roy 1956 ).
6. If postfire logging is followed by broadcast or slash burning, significant changes in future plant succession can result (Grifantini et al. 1992 ).
7. By creating patches of disturbed soil, postfire logging can encourage establishment of a unique array of plant species (including nonnatives), relative to postfire unlogged sites (Greenberg et al. 1994b , Sexton 1998 ).
8. Skid trails formed in postfire stands can influence longterm productivity of trees growing directly on them (Smith and Wass 1980) . 9. Postfire logging can reduce vegetation biomass, increase exotic plant species, and reduce overall plant species richness in the first years after logging (Sexton 1998) .
10. Postfire logging normally removes a high percentage of the largest dead woody structure on a given site and thus has the potential for significantly changing postfire habitat for wildlife Possingham 1995, 1996) . These changes include "structural" effects, such as removal of existing and future snags and large down wood, and "functional" effects, such as reduction in insect populations that serve as food for various wildlife species (Blake 1982 , Saab and Dudley 1998 , Sallabanks and McIver 1998 .
11. Postfire logging can cause significant changes in abundance and nest density of cavity-nesting birds, although the effect differs somewhat by location (Caton 1996 , Hejl and McFadzen 1998 , Hitchcox 1996 , Saab and Dudley 1998 . Most cavity-nesters showed consistent patterns of decrease after logging, including the mountain bluebird and the black-backed, hairy, and three-toed woodpeckers; abundance of the Lewis' woodpecker increased after logging.
12. In general, postfire logging enhances habitat for some wildlife species and diminishes it for others; the end result is change in species composition but not necessarily in species richness (Blake 1982, Haim and Izhaki 1994) .
13. No studies have examined how postfire logging alters the size distribution of fuel and the concomitant changes in future fire risk. Work examining fuels on harvested green tree stands (Brown 1980) suggests that postfire logging may increase short-term fuel loads and fire risk owing to increased fine activity fuels, but reduce intermediate and long-term fire risk owing to removal of larger dead structure.
Postfire logging has a wide variety of effects, from subtle to significant, depending on where the site lies in relation to other postfire sites of various ages, on site characteristics, on logging methods, and on the severity of fire. While additional research will be necessary to more completely understand the mechanisms behind the various effects of postfire logging, there is no substitute for the practice of adaptive management, particularly if it is undertaken with unlogged controls and response (monitoring) variables that can be measured with good precision. It is likely that postfire logging will continue with a high degree of uncertainty about its long-term effects. Adaptive management is one way for the manager to learn by doing and to gradually reduce the uncertainty behind site-specific practices and prescriptions.
